The regions containing the two zonal currents of the subtropical gyre in the eastern North Atlantic, the Azores Current and the North Equatorial Current (NEC), have quite different physical characteristics. Associated with the Azores Current are strong horizontal thermohaline gradients that can be located easily both at the surface and at depth with temperature data alone, thus making satellite IR imagery and expendable bathythermograph profiles suitable for observing it. During winter, the surface expression of the Azores Current is often found to the north of the strongest subsurface gradients. In contrast to the Azores Current and to the central water mass boundary just to the south, the NEC has relatively weak horizontal temperature and salinity gradients, requiring density information in order to identify it. There is no clear surface manifestation found with the NEC. Common to both currents, though, is that each transports 0(8 Sv) in the upper 800 m of the ocean near 27øW, with the largest velocities being in the upper 400 m. 
INTRODUCTION
The current cores in the northwest Atlantic, particularly the Gulf Stream, are recognized as being well-defined boundaries between distinct water masses. Owing to the strong horizontal temperature gradients at the surface, the Gulf Stream is easily located in satellite infrared (IR) images [Cornillon, 1986] The Azores Current appears to be related to a thermohaline front [Gould, 1985 ' Kh'se et al., 1986 and is in close proximity to a deep chlorophyll maximum I- Fasham et al., 1985] . The structure of the Azores Current can be tilted away from the vertical by a substantial amount, at least within ,the upper portion of the water column. Kiise and Siedler [1982] and Siedler et al. 1-1985] determined the location of the subtropical front associated with the Azores Current on the basis of the maximum horizontal temperature gradients at the surface, which for them was north of 35øN. BUt by using conductivitytemperature-depth (CTD) data from the same cruises, Stramma [1984] found the greatest transport rates as being south of 35øN. Such shifts are studied i n more detail here. We also discuss differences between the large-scale thermohaline structures of the Azores Current and the NEC, whether these currents are associated with clear temperature gradients at the surface, and which simple oceanographic measurements are required for investigating these currents.
In March and April 1982, during cruise M60 of R/V Meteor, a pair of long meridional CTD sections were made along 27øW and 33øW. To investigate the NEC, we use eight 
OBSERVATIONS
We first address the question as to whether we can identify and describe the Azores Current and the NEC by surface or near-surface data alone, such as satellite infrared images, surface temperature, and salinity from ship intakes, or from expendable bathythermograph (XBT) sections. Shown in Figure  2 are the temperature and salinity distributions of all the sections in Figure 1 The situation differs at the southern boundary of the gyre. Here, between 17øN and 23øN, the gradients in temperature and salinity are weaker and are capped by the mixed surface layer and subtropical salinity maximum [Bauer and Sledlet, 1988] . Furthermore, these gradients appear twice, first be- begins. In order to more clearly determine the locations of strongest gradients, which correspond to the centers of currents, we elect fields of horizontal gradients instead. In the following figures, the sea surface temperatures presented were recorded at engine room intakes, which were actually about 3 m below the sea surface. Derived from CTD data are horizontal gradients of temperature and salinity, together with geostrophic velocities and transports computed by using reference depths given by Stramma [1984] . Those depths were obtained by using mean density profiles combined with information on the advection of water masses from oxygen and salinity extrema and a mass conservation scheme developed by Fiadeiro [ Tomczak, 1984] . In a zonal section along 22øN near the African coast, Barton [1987] showed the southward flowing current, which is part of the source of the NEC, to be west of the front within the warm and saline NACW, although the separation amounted to only a few kilometers. Barton also observed the strong thermohaline front to have little density signature and no enhanced geostrophic shears. He estimated the frontal width as 10 km, with associated temperature and salinity contrasts of up to 3øC and 1 practical salinity unit (1%o by weight). In Figure 5a the ship surface temperature shows only a small step in temperature just north of the NEC, which is too small to be clearly measured by satellite IR data. 
